INTRODUCTION
The patterns of epidemics appear to have shifted from infectious diseases to lifestyle diseases. In the 20 th century, antibiotics provided healthcare professionals a confidence that no infectious diseases can be a serious threat to individuals or the population. Eventually, the resistant infectious diseases replaced the conventional bacteria. [1] The advent of Methicillin resistant Staphylococcus aureus, NDM-1E.coli, VRE, Klebsiella pneumonia, etc. better known as "Superbugs" showed extended resistance to conventional antibiotics. [2, 3] In India, many people develop resistance to antibiotics. Excessive use of antibiotics leads to mutations in bacteria, which are essentially adaptations to overcome the assault of the chemotherapeutic agents. The irrational use of antibiotics is difficult to control. For example, the antibiotics used in the hospitals for treating patients are likely to enter the sewage system of hospitals which may serve as a source of resistant organisms. The indiscriminate use of antibiotics for self-medication by procuring them over the counter is another reason for antibiotic resistance leading to irrational use of antibiotics although a potential threat difficult to ban and prevent. Similarly, many antibiotics are used in subtherapeutic doses leading to bacterial resistance.
The productivity of the R&D in the pharmaceutical field worldwide has been affected as far as anti-infective agents are concerned. There have been no significant breakthroughs in developing new antibiotics, resulting in failure to develop a new molecular entity that is effective against major resistant bacterial strains. Advances in molecular biology and microbiology can be used to decipher the mechanism of antibiotic resistance. A majority of nosocomial infections are caused by gram-negative bacteria. [8] The most recently discovered class of antibiotics effective against the gramnegative bacteria were discovered 27 years ago in 1987. [7] Nosocomial infections caused by gram-negative bacteria like Acinetobacter baumanii and Klebsiella sp. are still being treated with old antibiotics such as Colistin. [9] Nature of resistance A: Intrinsic and acquired resistance Resistance in bacteriaemanatesvia different mechanisms. Intrinsic bacterial resistance is due to the genetic makeup of the bacteria and is inherited from the parent to progeny whereas acquired resistance can be either due to acquisition of a resistant gene by horizontal transfer from resistant bacteria or via mutation. Acquired resistance can be inherited as intrinsic resistance. Both these types of resistances are stable and permanent. Adaptive resistance on the other hand is activated by environmental factors such as presence of antibiotics and is transitory in nature. It can be backslid after the environmental trigger is removed. [10] Bacteria can employ one or more mechanisms to acquire resistance to various antibiotics. While some species of bacteria can be resistant to any one class of an antibiotic using one of the above stated mechanisms; some others might get resistant to numerous antibiotics at a time by means of multiple mechanisms from those stated in Table  3 . Multi-drug resistant (MDR) bacteria is one of the most serious issues in the treatment of infectious diseases these days. Some incidences of total drug resistant (TDR) bacteria have also come to light in the last couple of years.
B: Adaptive resistance
The concept of adaptive resistance has been around for a long time but it is the least studied of all the resistance mechanisms. Though, it might be the one contributing to majority of resistance cases. Adaptive resistance has its roots in Darwin's theory of natural selection where an organism has to struggle for its existence and has to adapt to its changing surroundings faster than other co-inhabitant organisms. Bacteria have a unique ability of adaptation and survival in adverse conditions, leading to their progressive advancement. Various factors that contribute to adaptive resistance are listed in Table 4 .
[10]
The misuse and abuse of antibiotics and its impact on environment
Antibiotics should be regulated and be used under vigilance to prevent the development of resistant strains. There are guidelines regarding prescribing, dispensing and utilization of antibiotics. [11] Antibiotics are abused as growth enhancers in poultry and animal husbandry. For example, tetracycline is used as a growth promoter to improvement production. Antibiotics also enter water reservoirs through effluents from corporate and tertiary care hospitals. This has led to widespread emergence of microbial resistant strains leading to emergence of superbugs like NDM-1. Antibiotics upon getting entry into the food chain, pollute water and food and over time, bacteriaget adapted to them. In case of cross-resistance, bacteria adapt via multiple mechanisms simultaneously to develop resistance against one or more antibiotics, having a similar mechanism of action. For example, a bacteria which becomes resistant to one of the penicillins might get resistant to other penicillins as well, without any prior exposure to any of them. Globally, APUA is an international agency involved in educating public, professionals and government agencies against the danger posed by indiscriminate use of antibiotics. APUA has been implementing several schemes and programs for creating awareness about the prudent use of antibioticssince the last 4 decades. [12] The advent of antibiotics in the human world was nothing short of a miracle at the time when bacterial infections were taking their toll on human lives. [13] Over a period of time, bacteria developed resistance to antibiotics due to their frequent usage. A time might come similar to the period before the discovery of antibiotics due to a severe dearth of newer and more effective antibiotics. [14] [15] The issue of antimicrobial resistance is one of the gravest concerns for developed and developing countries alike, in terms of increased hospital stay and mortality. [16] [17] [18] [19] (4)(7). 
